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to address mutual interference between touch signals and
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includes a color filter substrate and an array substrate
disposed opposite to form a cell, a plurality of sub-pixel
units arranged in matrix are disposed on said array substrate,
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units on said array substrate, every two adjacent rows of
sub-pixel units constituting a sub-pixel unit group and gate
lines for providing gate signals to these two rows of sub-
pixel units being disposed between these two rows of
sub-pixel units; wherein said touch driving electrodes are
located in non-display areas between said sub-pixel unit
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IN-CELL TOUCH PANEL AND DISPLAY
DEVICE

TECHNICAL FIELD

Embodiments of the present invention relate to an in-cell
touch panel and a display device.

BACKGROUND

An in-cell touch panel is a device that integrates a touch
panel and a display screen. The touch driving electrode and
the touch sensing electrode are integrated in the display
screen to implement touch and image display functions at
the same time. In-cell touch panels have gradually become
the main stream in display field due to their simple, light and
thin structure and low costs.

Referring to FIG. 1, FIG. 1 shows transversely disposed
touch driving electrodes 800 and longitudinally disposed
touch sensing electrodes 900. Coupling between adjacent
touch driving electrode 800 and touch sensing electrode 900
generates a mutual capacitance C,,. When a finger touches
the screen, the touch of finger would change the value of said
mutual capacitance C,,. A touch detection device detects the
location of finger touch point by detecting the current
change of the capacitance C,, before and after touch.

In an in-cell touch panel, in order to improve the touch
effect of the touch panel, touch driving electrodes and touch
sensing electrodes have large areas, therefore touch signals
will interfere with image display signals. At the same time,
image display signals will interfere with touch signals too.
Furthermore, touch driving electrodes and touch sensing
electrodes with large areas would reduce opening ratio of a
touch panel.

SUMMARY

Embodiments of the present invention provide an in-cell
touch panel and a display device for addressing mutual
interference between touch signals and image display sig-
nals and increasing opening ratio of the in-cell touch panel
at the same time.

One aspect of the present invention provides an in-cell
touch panel including: a color filter substrate and an array
substrate disposed in a cell-assembling manner, a plurality
of sub-pixel units arranged in matrix being disposed on said
array substrate. Said touch panel further includes: a plurality
of'touch sensing electrodes distributed in a column direction
of said sub-pixel units on said color filter substrate, and a
plurality of touch driving electrodes distributed in a row
direction of said sub-pixel units on said array substrate.
Every two adjacent rows of sub-pixel units constitute one
sub-pixel unit group. Two gate lines for providing gate
signals to these two rows of sub-pixel units are disposed
between these two rows of sub-pixel units, wherein said
touch driving electrodes are located in non-display areas
between said sub-pixel unit groups.

Preferably, said touch driving electrodes comprise a plu-
rality of touch driving electrode sub-units parallel with each
other and distributed in the row direction and the touch
driving electrode sub-units are connected in parallel with
each other.

Preferably, a longitudinal width of the touch driving
electrode constituted by a plurality of touch driving elec-
trode sub-units is 2 mm~6 mm.

Preferably, the touch panel further includes a plurality of
common electrode signal lines distributed in the row direc-
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tion of said sub-pixel units on said array substrate, which
comprising first common electrode signal lines and second
common electrode signal lines.

Said first common electrode signal lines are located
between said adjacent touch driving electrodes and in non-
display areas between any two adjacent sub-pixel unit
groups. Said second common electrode signal lines are said
plurality of touch driving electrodes driven in a time-
division manner.

Preferably, said first common electrode signal lines and
second common electrode signal lines are alternatively
arranged.

Preferably, the touch panel further includes common
electrodes located on said array substrate and located over
said common electrode signal lines, the common electrodes
are electrically connected with said common electrode sig-
nal lines, and the common electrodes have no overlapping
surfaces in vertical direction with said touch driving elec-
trodes.

Preferably, the touch panel further includes common
electrodes located on said array substrate and located over
said common electrode signal lines, the common electrodes
are electrically connected with said common electrode sig-
nal lines, the common electrodes are provided with a plu-
rality of slits in regions corresponding to said touch driving
electrodes, and areas of overlapping surfaces in vertical
direction between the common electrodes and said touch
driving electrodes areas of said slits.

Preferably, said touch sensing electrodes are of grid like,
the grid-like touch sensing electrodes comprise first touch
sensing sub-electrodes distributed in row direction and sec-
ond touch sensing sub-electrodes distributed in column
direction, said first touch sensing sub-electrodes and said
second touch sensing sub-electrodes are electrically con-
nected.

Preferably, the touch panel further includes a plurality of
data lines distributed in the column direction located on said
array substrate and located on non-display areas, said first
touch sensing sub-electrodes are located in regions corre-
sponding to said gate lines and said second touch sensing
sub-electrodes are located in regions corresponding to said
data lines.

Embodiments of the present invention provide a display
device including the above-mentioned in-cell touch panel.

In the in-cell touch panel provided in embodiments of the
present invention, since gate lines and touch driving elec-
trodes are located at different areas on the array substrate,
that is, the gate lines and touch driving electrodes have no
vertical overlapping areas, touch driving signals of the touch
driving electrodes will not influence gate scanning signals of
the gate lines, hence avoiding influence of touch driving
signals on image signals. Further, touch driving electrodes
are disposed in non-display areas, that is, areas correspond-
ing to the black matrix on the color filter substrate, thereby
will not influence the opening ratio of the touch panel.

BRIEF DESCRIPTION OF THE DRAWINGS

In order to clearly illustrate the technical solution of the
embodiments of the invention, the drawings of the embodi-
ments will be briefly described in the following; it is obvious
that the described drawings are only related to some embodi-
ments of the invention and thus are not limitative of the
invention.

FIG. 1 is a principle diagram of touch driving electrodes
and touch sensing electrodes forming mutual capacitance;
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FIG. 2 is a schematic diagram of arrangement of array
substrate sub-pixel units provided in one embodiment of the
present invention;

FIG. 3 is a schematic top view of an in-cell touch panel
including a first arrangement of touch driving electrodes
provided in one embodiment of the present invention;

FIG. 4 is a schematic top view of an in-cell touch panel
including a second arrangement of touch driving electrodes
provided in one embodiment of the present invention;

FIG. 5 is a schematic top view of an in-cell touch panel
including common electrode signal lines provided in one
embodiment of the present invention;

FIG. 6 is a schematic top view of an in-cell touch panel
including a first arrangement of common electrodes pro-
vided in one embodiment of the present invention;

FIG. 7 is a schematic top view of an in-cell touch panel
including a second arrangement of common electrodes pro-
vided in one embodiment of the present invention;

FIG. 8 is a structural representation of common electrodes
in the in-cell touch panel shown in FIG. 7;

FIG. 9 is a structural representation of slit-like common
electrodes in the in-cell touch panel shown in FIG. 6 or FIG.
7,

FIG. 10 is a structural representation of touch sensing
electrodes provided in one embodiment of the present inven-
tion;

FIG. 11 is a schematic top view of touch driving elec-
trodes and touch sensing electrodes provided in one embodi-
ment of the present invention;

FIG. 12 is a schematic diagram of touch driving elec-
trodes and touch sensing electrodes forming mutual capaci-
tance shown in FIG. 11;

FIG. 13 is a timing sequence diagram for image display
and touch functions of the in-cell touch panel provided in
embodiments of the present invention.

DETAILED DESCRIPTION

In order to make objects, technical details and advantages
of the embodiments of the invention apparent, the technical
solutions of the embodiments will be described in a clearly
and fully understandable way in connection with the draw-
ings related to the embodiments of the invention. Appar-
ently, the described embodiments are just a part but not all
of'the embodiments of the invention. Based on the described
embodiments herein, those skilled in the art can obtain other
embodiment(s), without any inventive work, which should
be within the scope of the invention.

Unless otherwise defined, all the technical and scientific
terms used herein have the same meanings as commonly
understood by one of ordinary skill in the art to which the
present invention belongs. The terms “first,” “second,” etc.,
which are used in the description and the claims of the
present application for invention, are not intended to indi-
cate any sequence, amount or importance, but distinguish
various components. Also, the terms such as “a,” “an,” etc.,
are not intended to limit the amount, but indicate the
existence of at lease one. The terms “comprises,” “compris-
ing,” “includes,” “including,” etc., are intended to specify
that the elements or the objects stated before these terms
encompass the elements or the objects and equivalents
thereof listed after these terms, but do not preclude the other
elements or objects. The phrases “connect”, “connected”,
etc., are not intended to define a physical connection or
mechanical connection, but may include an electrical con-
nection, directly or indirectly. “On,” “under,” “right,” “left”
and the like are only used to indicate relative position
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relationship, and when the position of the object which is
described is changed, the relative position relationship may
be changed accordingly.

Embodiments of the present invention provide an in-cell
touch panel and a display device for addressing the issue of
mutual interference between touch signals and image dis-
play signals and increasing opening ratio of the in-cell touch
panel at the same time.

One embodiment of the present invention provides an
in-cell touch panel in which every two rows of adjacent
sub-pixel units constitute one sub-pixel unit group. Two gate
lines are provided between said two rows of adjacent
sub-pixel units for providing gate signals to the two rows of
sub-pixel units respectively. Touch driving electrodes are
located between adjacent sub-pixel unit groups. Gate lines
and touch driving electrodes are located at different areas on
the array substrate and have no vertical overlapping areas,
therefore touch driving signals of the touch driving elec-
trodes will not influence gate scanning signals of the gate
lines, hence avoiding influence of touch driving signals on
image signals. Further, touch driving electrodes are disposed
in non-display areas, that is, areas corresponding to the black
matrix on the color filter substrate, thereby will not influence
the opening ratio of pixels.

The in-cell touch panel provided in one embodiment of
the present invention may be a liquid crystal display screen
with touch function or an organic luminescent display screen
with touch function.

The technical solution provided in embodiments of the
present invention will be described in detail below with
reference to figures with a liquid crystal display as an
example.

Firstly, arrangement of the thin film transistor TFT array
substrate provided in embodiments of the present invention
will be explained.

Referring to FIG. 2, the thin film transistor TFT array
substrate includes: a first substrate 1; a plurality of sub-pixel
units 20 distributed in matrix on the first substrate 1, in
which two rows of adjacent sub-pixel units 20 constitute one
sub-pixel unit group 2; and two gate lines 21 provided
between two rows of adjacent sub-pixel units 20 in a
sub-pixel unit group 2 for respectively providing gate scan-
ning signals to the two rows of sub-pixel units 20.

Gate lines located in different sub-pixel unit groups 2
shown in FIG. 2 may be identified as G1, G2, G3, ..., G9
and G10 respectively.

The touch driving electrodes of the in-cell touch panel
provided in embodiments of the present invention are dis-
posed on an array substrate shown in FIG. 2, for example,
in non-display areas between sub-pixel unit groups 2.

Arrangement of touch driving electrodes includes at least
two types:

Mode I: as shown in FIG. 3, a touch driving electrode 4
includes one touch driving sub-electrode 41. The touch
driving sub-electrode 41 (4) is disposed in a non-display
area between adjacent two rows of sub-pixel unit groups 2.

A touch driving electrode 4 may be disposed between any
two adjacent sub-pixel unit groups 2 or between two par-
tially adjacent sub-pixel unit groups 2. In specific imple-
mentation, the arrangement density of touch driving elec-
trodes on the array substrate should be set depending on
practical touch precision requirements.

Mode II: as shown in FIG. 4, a touch driving electrode 4
includes at least two (namely a plurality of) touch driving
sub-electrodes 41. Each touch driving sub-electrode 41 is
disposed between two adjacent sub-pixel unit groups 2. The
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plurality of touch driving sub-electrodes 41 are connected in
parallel, for example, via leads 42 at peripheral of the array
substrate.

Preferably, said touch driving electrodes and said gate
lines provided in embodiments of the present invention are
disposed on the same layer.

The touch driving electrodes provided in said mode I has
a narrow longitudinal (i.e., column direction) width on the
order of micron. The touch driving electrodes provided in
mode II has a wide width on the order of millimeter.

Preferably, the touch driving electrodes provided in mode
II may have a longitudinal width set in a range of 2 mm~6
mm. The longitudinal width of a touch driving electrode is
the longest distance between two touch driving sub-elec-
trodes. The longitudinal width of the touch driving electrode
shown in FIG. 4 is a.

FIG. 5 is a structural representation showing that common
electrode signal lines are disposed on the array substrate
shown in FIG. 3.

The array substrate further includes a plurality of common
electrode signal lines distributed in the row direction of
sub-pixel units 20. The common electrode signal lines
include first common electrode signal lines 51 and second
common electrode signal lines 52.

First common electrode signal lines 51 are electrode lines
between adjacent touch driving electrodes 4 (41) and in
non-display areas between any two adjacent sub-pixel unit
groups 2, and second common electrode signal lines 52 are
a plurality of touch driving electrodes 4 (41) (52) driven in
a time-division manner. That is, the plurality of touch
driving electrodes 4 (41) (52) are driven in a time-division
manner. In an image display stage, they are driven to provide
voltage signals to common electrodes for image display; and
in a touch stage, they are driven to implement touch func-
tion.

The touch driving electrode shown in FIG. 5 consists of
only one touch driving sub-electrode.

Preferably, as shown in FIG. 5, first common electrode
signal lines 51 and second common electrode signal lines 52
are alternatively arranged.

Said common electrode signal lines are configured to
provide voltage signals (i.e., V_,,, voltage signals) to the
common electrodes. The common electrode signal lines
provided in embodiments of the present invention are
located in image display areas (i.e., A-A area) of the array
substrate and in the non-display areas between sub-pixel
units in the A-A area. These common electrode signal lines
provide V__,, voltage to common electrodes over them and
the V_,,, voltage of the common electrodes is more stable.

In a specific implementation, strip electrodes located on
the same layer as gate lines are disposed between any
adjacent sub-pixel unit groups of the array substrate. All
strip electrodes serve as common electrode signal lines in
the image display stage and part of said strip electrodes serve
as touch driving electrodes in the touch stage, which both
increases opening ratio of pixels and provides stable V.
voltage to common electrodes.

Referring to FIG. 6, the touch panel provided in embodi-
ments of the present invention further includes common
electrodes 6 on the color filter substrate. The common
electrodes 6 are located over and insulated with gate lines
21, first common electrode signal lines 51 and second
common electrode signal lines 52. Common electrodes 6 are
electrically connected with first common electrode signal
lines 51 and second common electrode signal lines 52
through vias. First common electrode signal lines 51 and
second common electrode signal lines 52 are connected with
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respective chip ICs or driver circuits via leads on periphery
regions on the array substrate. First common electrode
signal lines 51 and second common electrode signal lines 52
provide stable V__,, voltage signals to the common elec-
trodes 6.

Preferably, as shown in FIG. 6, common electrodes 6 and
touch driving electrodes 4 have no overlapping surface in
vertical direction. This can guarantee signal exchange
between touch driving electrodes 4 and touch sensing elec-
trodes for touch function of high sensitivity.

Common electrodes 6 shown in FIG. 6 are mutually
independent and gaps between neighbor common electrodes
6 correspond to touch driving electrodes 4.

Common electrodes 6 shown in FIG. 6 are mutually
independent. However, resistance values of common elec-
trodes 6 are different due to different areas and V__,, signals
received by common electrodes 6 are non-uniform, which is
disadvantagous for high quality image display.

Preferably, referring to FIG. 7, overlapping area in verti-
cal direction between common electrodes 6 and touch driv-
ing electrodes 4 is smaller than that of touch driving elec-
trodes 4. Common electrodes 6 are a entire layer of
conducting film layer having a plurality of slits 61 in regions
corresponding to touch driving electrodes 4. The slits 61
expose parts of touch driving electrodes 4 that exchange
signals with the touch sensing electrodes to implement touch
function. In a specific implementation, slits 61 are imple-
mented by making holes in common electrodes 6 in regions
corresponding to touch driving electrodes 4.

FIG. 8 is a schematic diagram of common electrodes 6
shown in FIG. 7, which cover the display area (A-A area) of
the entire array substrate and have slits 61 disposed thereon.

In order to improve light transmittance of the touch panel,
common electrodes 6 are designed as slit-like in regions
corresponding to sub-pixel units, as shown in FIG. 9. FIG.
9 is a partially enlarged schematic diagram showing a
common electrode 6 provided with slits in a region corre-
sponding to each sub-pixel unit 20.

The touch sensing electrodes provided in embodiments of
the present invention will be described in detail below.

Touch sensing electrodes provided in embodiments of the
present invention are disposed on the color filter substrate.
Referring to FIG. 10, the touch sensing electrodes 7 are of
grid-shape.

Grid-like touch sensing electrodes 7 include first touch
sensing sub-electrodes 71 distributed in row direction and
second touch sensing sub-electrodes 72 distributed in col-
umn direction. First touch sensing sub-electrodes 71 and
second touch sensing sub-electrodes 72 are electrically
connected.

The array substrate further includes data lines disposed on
the same layer as gate lines. Data lines are located between
two adjacent columns of sub-pixel units.

Preferably, referring to FIG. 11, first touch sensing sub-
electrodes 71 are located in regions corresponding to gate
lines 21 and second touch sensing sub-electrodes 72 are
located in regions corresponding to data lines. Data lines are
not shown in FIG. 11.

As can be clearly seen from FIG. 11, touch sensing
electrodes provided in embodiments of the present invention
are located in regions corresponding to gate lines and data
lines and do not occupy the pixels’ display area so as to
increase the opening ratio of the touch panel.

Touch driving electrodes provided in embodiments of the
present invention are disposed on the same layer as gate
lines and data lines and may be formed in a single manu-

m
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facturing process. The touch driving electrodes may be
electrodes made of metal or alloy material.

The common electrodes provided in embodiments of the
present invention are transparent conducting electrodes of
such as indium tin oxide ITO or indium zinc oxide 1ZO.

The principle of touch by touch driving electrodes and
touch sensing electrodes provided in embodiments of the
present invention will be described briefly below.

FIG. 12 shows adjacent touch driving electrodes 4 and
touch sensing electrodes 7 form mutual capacitance C,,.
Specifically, each touch driving electrode 4 forms a mutual
capacitance C,, with the first touch sensing sub-electrode of
the touch sensing electrode 7 aligned in the row direction,
and forms a mutual capacitance C,, with the second touch
sensing sub-electrode of the touch sensing electrode 7
aligned in the column direction. The magnitude of C,, may
be adjusted by adjusting the density of touch driving elec-
trodes 7 so as to design touch sensing electrodes satistying
requirements.

The touch sensing electrodes provided in embodiments of
the present invention are completely disposed in regions
corresponding to gate lines and data lines, that is, the touch
sensing electrodes are completely located directly over gate
lines and data lines. In order to prevent signals received by
touch sensing electrodes from being interfered by display
image signals from the liquid crystal display panel and avoid
signal interference in case of commonly use of touch driving
electrodes and common electrode signal lines, the touch
driving electrodes and common electrode signal lines are
driven in a time-division manner.

The operation principle of the in-cell touch panel pro-
vided in embodiments of the present invention will be
described in detail below with reference to the timing
sequence diagram of implementing image display and touch
functions shown in FIG. 13.

In FIG. 13, V-sync is the timing sequence signal. In the
figure, the timing sequence for n gate lines is shown, in
which the n gate lines are respectively gate line 1 (Gate 1),
gate line 2 (Gate 2), , gate line m (Gate m), gate line m+1
(Gate m+1), gate line m+2 (Gate m+2), gate line m+3 (Gate
m+3), gate line n-1 (Gate n-1) and gate line n (Gate n). In
addition to the timing sequence for data lines, the timing
sequence for n touch driving electrodes (T1, T2, Tn) and the
timing sequence for n touch sensing electrodes (R1, R2, Rn)
are also shown in the figure.

As shown in FIG. 13, in the first 11.7 ms of the image
display stage, the n gate lines are successively applied with
a gate scanning signal voltage, and data lines are applied
with the a data signal voltage. The common electrode signal
lines are applied with a certain constant voltage for imple-
menting image display. The touch sensing electrodes are not
applied with any voltage to avoid influence on image
display.

When a frame of image has been displayed, in the touch
display stage of 5 ms before displaying the next frame, gate
lines and data lines are applied with low level signals to turn
off TFTs connected with gate lines, so as to avoid influence
on touch process. The touch driving electrodes are applied
with a touch driving voltage V, and the touch sensing
electrodes are applied with a constant voltage V,, at the same
time. An electric field is formed between the touch sensing
electrodes which is applied with voltage V,, and the touch
driving electrodes which is applied with voltage V|, thereby
realizing touch function.

The above-mentioned 11.7 ms for image display stage and
5 ms for touch display stage are only examples illustrated for
explaining the present invention. In specific implementa-
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tions, the image display stage is not limited to 11.7 ms and
the touch display stage is not limited to 5 ms.

One embodiment of the present invention further provides
a display device including the above-mentioned in-cell
touch panel, which may be display devices such as liquid
crystal displays, liquid crystal televisions, organic electrolu-
minescence display OLED panels, OLED displays, OLED
televisions or electronic paper.

In summary, embodiments of the present invention pro-
vide an in-cell touch panel in which every two adjacent rows
of sub-pixel units constitute a sub-pixel unit group, two gate
lines for providing gate signals to the two rows of sub-pixel
units respectively are provided between these two rows of
sub-pixel units; and touch driving electrodes are located
between adjacent sub-pixel unit groups. Since gate lines and
touch driving electrodes are located at different areas on the
array substrate, that is, the gate lines and touch driving
electrodes have no vertical overlapping areas, touch driving
signals of the touch driving electrodes will not influence gate
scanning signals of the gate lines, hence avoiding influence
of touch driving signals on image signals. Further, touch
driving electrodes are disposed in non-display areas, that is,
areas corresponding to the black matrix on the color filter
substrate, thereby will not influence the opening ratio of
pixels.

It is to be understood that one skilled in the art can made
various variations and modifications to the present invention
without departing from the spirit and scope of the present
invention. Thus, if these modifications and variations of the
present invention fall within the scope of claims and equiva-
lents of the present invention, it is intended that the present
invention also encompass these modifications and varia-
tions.

What is claimed is:

1. An in-cell touch panel comprising a color filter sub-
strate and an array substrate disposed in a cell-assembling
manner, a plurality of sub-pixel units arranged in matrix
being disposed on said array substrate, wherein said in-cell
touch panel further comprises:

a plurality of touch sensing electrodes distributed in a
column direction of said sub-pixel units on said color
filter substrate, and a plurality of touch driving elec-
trodes distributed in a row direction of said sub-pixel
units on said array substrate, every two adjacent rows
of sub-pixel units constituting a sub-pixel unit group
and gate lines for providing gate signals to these two
rows of sub-pixel units being disposed between these
two rows of sub-pixel units;

wherein said touch driving electrodes are located in
non-display areas between said sub-pixel unit groups;

wherein it further comprises a plurality of common elec-
trode signal lines distributed in the row direction of said
sub-pixel units on said array substrate, which compris-
ing first common electrode signal lines and second
common electrode signal lines;

said first common electrode signal lines are located
between adjacent said touch driving electrodes and in
non-display areas between any two adjacent sub-pixel
unit groups, and said second common electrode signal
lines are said plurality of touch driving electrodes
driven in a time-division manner.

2. The in-cell touch panel of claim 1, wherein said touch
driving electrodes comprise a plurality of touch driving
electrode sub-units parallel with each other and distributed
in the row direction and the touch driving electrode sub-
units are connected in parallel with each other.
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3. The in-cell touch panel of claim 2, wherein a longitu-
dinal width of said touch driving electrode constituted by a
plurality of touch driving electrode sub-units is 2 mm~6
mm.

4. The in-cell touch panel of claim 1, wherein said first
common electrode signal lines and second common elec-
trode signal lines are alternatively arranged.

5. The in-cell touch panel of claim 1, wherein it further
comprises common electrodes located on said array sub-
strate and located over said common electrode signal lines,
the common electrodes are electrically connected with said
common electrode signal lines, and the common electrodes
have no overlapping surfaces in vertical direction with said
touch driving electrodes.

6. The in-cell touch panel of claim 1, wherein it further
comprises common electrodes located on said array sub-
strate and located over said common electrode signal lines,
the common electrodes are electrically connected with said
common electrode signal lines, the common electrodes are
provided with a plurality of slits in regions corresponding to
said touch driving electrodes, and the areas of overlapping
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surfaces in vertical direction between the common elec-
trodes and said touch driving electrodes are areas of said
slits.

7. The in-cell touch panel of claim 1, wherein said touch
sensing electrodes are of grid like, the grid-like touch
sensing electrodes comprise first touch sensing sub-elec-
trodes distributed in row direction and second touch sensing
sub-electrodes distributed in column diretion, said first touch
sensing sub-electrodes and said second touch sensing sub-
electrodes are electrically connected.

8. The in-cell touch panel of claim 7, wherein it further
comprises a plurality of data lines distributed in the column
direction located on said array substrate and located on
non-display areas, said first touch sensing sub-electrodes are
located in regions corresponding to said gate lines and said
second touch sensing sub-electrodes are located in regions
corresponding to said data lines.

9. A display device comprising the in-cell touch panel
according to claim 1.

#* #* #* #* #*



